Glutathione status, glutathione monoisopropyl ester, and cadmium metabolism in mice.
Glutathione monoisopropyl ester (GSHMI) was synthesized for an investigation of its interactions with cadmium (Cd) in mice. When administered ip prior to the injection of lethal doses of Cd given by the ip or sc route, it did not reduce Cd-induced mortality. When given to Cd-bearing mice it did not promote mobilization of Cd from metallothionein-bound stores in liver, kidneys, spleen, testes, pancreas, or brain. When given at a dose of 6.0 mmol/kg 2 hr prior to administration of Cd, GSHMI enhanced Cd accumulation in kidneys, liver, spleen, and testes, and reduced the accumulation of the metal in brain. When 4.0 mmol/kg of the ester were given at various intervals prior to Cd administration, the major actions observed were substantial increases in Cd concentrations ultimately attained in kidneys and liver at most time intervals examined. Reductions of Cd accumulation were found only in liver and pancreas, and only when GSHMI treatment preceded Cd administration by 30 min. Reduction of endogenous GSH levels by administration of L-buthionine-(S,R)-sulfoximine (BSO) led to moderate increases in Cd accumulation in kidneys and pancreas; Cd deposition was reduced in spleen, testes, heart, lungs, and brain. BSO pretreatment led to only slight or no change in liver Cd accumulation. Sephadex G-75 gel filtration chromatography revealed that GSHMI pretreatment led to only a moderate and transient increase in hepatic Cd-metallothionein content when measured 2 hr after Cd administration; when assessed 1 hr and 3 hr post-Cd, elution profiles of extracts from livers of GSHMI-pretreated mice were indistinguishable from control profiles. We conclude that GSHMI is not an effective agent for the control of Cd toxicity.